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^= (54) Title: PIEZOELECTRIC ACOUSTIC ELEMENT, ACOUSTIC DEVICE AND PORTABLE TERMINAL DEVICE 

(54)fgmj<D«ffc: j±n^wm^, ^mmmRifm^im^mm 



ON 



o 




(57) Abstract: A piezoelectric acoustic 
element (1) comprising a hollow casing 
(5) having an opening (3), a piezoelectric 
element (7) which is disposed in the 
casing (5) and bends when a voltage 
is applied thereto, and a diaphragm (8) 
provided at the opening (3) of the casing 
(5). The piezoelectric element (7) and 
the diaphragm (8) are joined with each 
other via an elastic vibration transmitting 
member (9). 

(57) m^: **mja>ii«*»* : f- 

it. Mft5 0)MP«3fCH(+t>tL 

tc««i«8 4:**u i±mm^7t 
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m m m 

[oooi] *mmte, i±mm^$:MWsMk-t-%j±m^wm^t, ^mm^mmmt-t^ 

[ooo2] jznmttmwjMk-rzjzn^wm^-fc. ^mmmxmmmti^^<, mmm 

nx\^ 0 i£M(Dmm^wm^Ktt^xMmmn&M%Kmmx^&(Dx 
,m^nm^hK^miti-^tc^(Dmm^m(D--Dk^^hnx\y^ 0 
[0003] u^u j±sftif»fift j£nm^<DmMW¥^xmm-tz>Mmmxhz> 

^offimwsp^^-efi, j±«*^^i[v]cD«j±^n^pb/ciS(3:9o[dB]c7)Wi±^# 
[0004] jfetc, ^^*(7)i±m^#*^-^jl^m#tt^-ov^Ta^-<5 0 j±m^«tTO, & 

[0005] j^^^^n^s^-r^fc^^tt, ^Mmm.w&5oo[}izMT\ztimtz>i& 
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[0006] %M<D}±m^wm^<Dm&^fcm^^^xm-<& 0 vttevmm^w 



#5fi5p2-l 27448-^-^^ 
^M3S63-81495^# 
#lflBS60-208399-^-^# 



[0007] #M¥2-127448^$g^M^$^TV^SSW^*SR^^litt*RSffflV^5Cl^ 
fciot, _bfE(l) (2)CD^ffi^#-T5rtf«#6^, =gJ±mVk&±%<£fcL-X 
U£5o ^||flBS63-81495-^^$g^#^BS60-208399^#^^^$tLT 

[0009] _b|E g W^^-t-6^B^cDjiS^#*^-tt, ^<^locr)|fl qgBSr^-rs 
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worn am^mnhtifcmmmt^u mmm^-tmmmt^m^^-r^mwi 

[ooio] mmmRx^mmmm^u^ti^ti2sx±nn, 2^±<Dmmmm±Rx^yx 

x%% 0 j±mmtt&A;X2fc<DMmm%Mfa~rz>i:?iz.®mu ^nh2^(Dum 
Wk&%\* (DMmfcmi®tt%fr^xj±mmi L Km&ts j £z>^t&x%& 0 &nmtt 

m-frz^z^thx^ 
[ooi i] m fcm mmunmt^KKMUhntc.mmmm^-r^mm^^m m 
(Dj±.m^-mm^-(ommMtvxm^^^t^x^^ 0 ^ mm^mnma^<^ 

[0012] ^Kow»s«xtt«iflf«5i5Sff^fi, ±&*&m<oBMmmmttmwfe 

[0013] »K»ji«l^fTO, SKiM-efeSjEE**^i|gKiJ^^^s#^^-f-§|gitj 

fcm$tt&frL.xm&tstix^z<Dx\ jzmmwmmftmtmhfcM&WiDW 

o 
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[0014] ±.mRTfZfri£i^(D%:mm<D g t&MRmmfe, Tm<DnzMRu*mm(D 
[ooi5] imiAmMKmi<D)±m^mm^<Dm&%^-fimwTmm-vhz>o 

m9Ammmi(D)±m^mmwmm^-rmwrmmx^ 0 

m9BmMim(vf±nwmm^<Dm&%^mwTmmxfoz> 0 

miom^^nx^^mmm^mm&^'Mmumxfc&v 

mnM9\^£nx\s^mmBm%mcDmmmxfo& 0 

mi2Ammm2(Dj±m^m^<Dm&%mirMWTmmx$bz>o 

mi2Bmmw2(Dj±m^mm^<Dmmz^~fmwTmmxhz> 0 

imi3AmMM3<n)±m^mm*<Dmm%m~fMmmmx&z> 0 

mi3Bmmm3<Ds±m^mm^(Dmm^-rmwfmmxh^o 

mummm4(D!±m^mm^-(Dm^^'rmwTmmxh^ 0 

mi5mMim<Dj±n^wm^(Dmm%^'rmwtmmx&>z> 0 

mi6Mi5i^£tix\,^j±mm^<vmm%^i- / Mmumx&z> 0 

mnmmmQ(D!±m^mm^-(Dmm^^-mmmmx^ 0 

mi8mi7^£ftx\,^j£mm+RTiwmR(Dfc±&nmx&z> 0 

mi9mmm7(Dj£m^wm*(0Mm%^wmmmx3bz> 0 
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m23]tmim(D^mm^(Dmm&^irmwTmmxfoz> 0 
m24]tmm2(D^wm^<Dmm%m^Mmmmx&z> 0 

[0016] i i±.m^mm^- 

2 J&S 

3 man 

5 WW- 

6 3cmm 

7 izmm^- 

8 mmm 

9 

io ±m 
ii 

12 

13 Tffi 

15 #fttg 

16 T%$WMm 

17 iiMiiJi 

18 

19 !±mmm 

20 Wfi/^K 

21 

22 _LM 
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23 


mu 


25 




30 




31 




32 


j±mm-f- 


33 




34 


& 


35 


?L 


36 




37 




38 




39 




40 




41 





[0017] (Itlil) 

[0018] m}±^m^tifcs±mm^-7nwmmm^mMu i±mm^-7<Dwmmmnm 
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rr% *m<D]±m^wm^ixn, mmm^tmrnmst^m^^ir^mmmm 

&W9&lfrVXm&£tlX\,^ 0 tot, J±«H^7(Z)#fiil«j^#oTtgaeM 

m^7(Dmi^m^^T-^wm^6^L-xmi^5^m^n, g s«s^# 

iaotW^, JEEe#^7©fl^fl5|I15!££;Jx5 0 

[0019] igi^i-£Es*^7«, r^ifeM, T^mM (^s) . j±mmm, ±n 

i&m-r&^btfx^, j£mm^tvx(Dmmm>fa±-rz) 0 &tt, ±?^?ffi&&<D 
wm^cD^mkT.n^m-rz^thx^, m^^w&m^5--tz> 0 tat* m 
mm<Dum^ m^mx^^^^mmvtcm^, mmmtj±.mmmtco 
—t£mw^<Dmtes&fyt)mmtstiz><Dx\ -wmm^^x^mm^m^M< 

[oo2o] ifcj&Djzm^wm^-n, wMm&mz&v^xmm&tifc^&mzL-f&o ^nn, 
j±m^mm^m%iBimm^-tmmb^fcm(DQim^^c^x^ 0 z^xmuz 
m^Mmm8%Q<Dm^ttmz£<>xMf&~$-tb^ s^m^mm^Q^mmu m 
mmvm^k&mz^k&x-zzo tut, m±mmmirm^mm^^m^^ 
xmmms^m-m^, m^^j±%nz^t&x%z> a ^b^mn^mM^um- 
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±<D3P£&1Nb-&#J\z&2&1rZ>b, yfsV^uyTuyyu—hy^/^M. (pet^/wa) 

n /Kjjx- <r/V-*)-;V7*>7s(/VJ* (PES^-f/VA) „ Hpy^TsriVy^AsJ* (PEy^(/VJ* 

[0021] (mmmm2) 

mfeiffitmfc5Kmfe£nfrj±mm^7K&\^x\^ g s^^a^^^ 

[0022] ^_hoiftpjj:i9,iE**^-7^K^-rn«\ £&m<D9fflM&£biz.m*uM 
mm8&£v^<Mm^%zb^mxfr%ztmmMx%z> 0 tzfz^ Bmrn^a? 
mst, mmm8(D^mb^mms.^t>^:b-r^b\-x^x, ^m^iz^m 
^vt^h&m^mm^^hm^T^b^mxh^bhmmx^ 

[0023] mm&mz) 

^mm<D)±m^mm^(Dmmnm<D^h^mm\^^xm.mir^ 0 m3n 
, ^\(Dj±n^wm^(DMmnm&^irmwTmmxhz> 0 m3K^-rx^ *m 
(Dj±n^mm^-i<Dm^mmn, mmwmi(Dj±n^wm^-ibm—x&z> 0 m& 

ztix^z&xfoZo *m<D&n : &mm*i\'£. mmmrnKD^m^mm^-bm— 

tmw5(D^mKm^tix^^^b^wmb-r^m<D}±m,^mmi L ^ i±.mm 
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o 

[0025] mMMWA) 

«jJ8l8a, 8b^;ft,en^£^Tl^T&3 0 
[0026] ^Jfe^KDj±«^^l^|^l— ©^Wfcagfc^L 

, no— <D{tm$)m%:^-i-z> 0 zbfo, }±.mm^-7^miLi,t'2-D(DmmBm^U9a, 

9b^bT2o<^tg«jJ^8a, 8b^^^^^ttTV^r^Sr#m^-r5W!l© 

tt5i:V>o^lJ^;^i-5 0 2o©|gKi^S|J#9a, 9b(Dj?^- N jfg£, 
SrSV^M&kiirfc^ 2o®fMMIl8a, 8b<£J¥^#®^&SW^ft^fc»9 

iy^-t&o ztibmMK. n±m&£^(Dmm.mmm&fc±^mxh^b&wM 
mvtcmm^mm^t^mx^o u&>u &£Lfc2o<DigsH£Bmt9a, 9b^# 
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[0027] 



[0028] 



[0029] 



[0030] 



<dx\ mmmm4(D)±m^mm^^t^x^mm^-7^mK^i-^t^mxh 

So #igjfcJH8a, 8b^S|U— ffiST?&5i§£\ 2fe(D»M8a N 8b^IES-T3 

El^^^S^-f-jim^P^^l^lxS^lijIISa, 8bOffi^«, EIl^^ 

&x?m5K^-ti±m^wm^ix^ 2^<Dmmm8 a , sbtmm-mm-r^x, 
nhn&^m^mimK^j±m^wm^itmu^</vxfo% 0 

m^, ^mm(D)±m^mm^(Dmmmm(D^hKmim^^^xmm-i-^o 06« 



(Dm 
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[0031] &tc, #^i5^jR^©ff*©^#*^^<toT^-rtL«r, mnm*7& 

i±nm^7i^w£m f kmi5%ttm'rz>^tK£^x, mm^mm^v^y^ 
^m^M^^^^tf£<,}±mm^7(Dmi±m^m^^(D^mmmm^ 

[0032] #t4^15^#tt#,i5c^i^v^^/^^^ffi-rtL«\ JEES3fS^7<E>ji 1 iW_h©#t£ 

7b(Dm&mmt^w>-fz><Dx\ mmmM m&5o 
[0033] mm&m7) 

m#^-»#it^tI^:^^^i- 0 J±m*^-7« N TM^Sl6i!_b§|3^jil7t(D 
3 0 07^-TJ;5^#)i«3t(DffiS^7«, H»lll(DHm^7^i:b^TM 

[0034] (H»^tg8) 



WO 2005/094121 



12 



PCT/JP2004/019010 



[0035] (HJSMD 

[0036] ^m<Df±m^m^i^n, m^-o. ^imm^^y^^uiymm^ht^mw-^ 

*^-7(DT^^Ifill6^t/_b^^|f JH7fi, A£l5[mmL ^g4[mmL J?<^50[/i 
m]l?fe5 0 ffi*#^Sl9^, S£l5[mmL ^M4[mm], J¥^300[ n m~\X&>%> 0 _hT» 

mmm m^m) is^^^, mix&& a %^x, i^mm^^m^rmn, m 

£l5[mmL *M4[mm] % J¥^0. 4[mm]T?fc5 0 ^fc, TW&HUf 16, ±MB^Ml7 

—^y—hm^oxm^nxm, ^^iioo°cx2mm-m^thxv^ 0 $b 

Sill8S:i^Wi:i^t5fc«)©WSii:LTJI^8[/ini]©iSi^ 

j&$tix^z> 0 j±munmi9i^ ^mmmK^xmm^^m^tix^^ 

5 0 _b§|3^^jil7(D^®^?f^$^/c«^^5/K20^, 8[/zm]cDl|i^^J;oT«^ 
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[0037] *»J±e^#J!t^--m, H«^^-7^M»ll8^S^$-fr?)iil*I^*§l5#9^b 
4[mm], f/h3^^(Rl)^2[mm] > (R2) flS4[mm]*?fctK 

^si^j^io-cg^^tbTv^So &e>fc, H9A, m9BK^-tmmWk8n, mmis 

[0038] ^JKOfflfjfiSr^r-rs^MOJEEItWWSS^lf*, ®9B^-rj;5^> ^:#^LT»§- 
tf P3^0Wff»Mt, ^ft(L)^23[mmL ^S(W)^i6[mm]T?fc5 0 £fc, 
iff (H) fi x 1. 5[mm](igU]Hl8^J¥^-(0. 1mm) + R#t=MVW^9<£>itt£ (0. 4mm) 
+ J±W*^-7^J¥^(0. 4mm) +^^12(Dffi^(0. 3mm) +ff {*5£>J¥^ (0. 3mm 

))-e*>So 

[0039] (HMJ2) 

(D_bT^^nfd2o(D|flPf|33a, 3b^^tLfcfigiftIl8a, SbfcgH^ftTV^ 

h^/kA-Cfctp, ^f&^^IW9a£LT©RII=^W^(it5&0. 4mm) Sr^UTJE 

0. 05[mm]c7)^y^l/^l/^U— hy^/^X&V, MW}fc^$$tt9bbVX(Dpl 
it=»^/W^(iff§0. 2mm)^LTffm^7©Tffil3^^tbTV^ 0 ffiU 2 
tfc<£>JgfKjg|8a, 8bOH:@(10[mm])«, *IT*5 0 
[0040] Bll2B^*rJ:5^, ^M^JEESWWiTf-m, llffiMlOjES^iH^iljf 

w^iri— o^sr^r-t-So ^m^m^mm^-i^m^mmmsa^ show. 
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^^ot, ^McDj±m : i 1 #*^-l©^(L)«20[mm], ^g(W) fill[mm]-efc 

o ^i5(H)fi£, 1. 15[mm](MW]Hl8b(Djf:^.(0. 05mm) + P3it=M7W-^9b 
£>i^£(0. 2mm) + J£BHf^-7cDj?:^(0. 4mm) + HH^/W^9acDi^$ (0. 4 
mm) + ig»jIJl8a<Z)ff^ (0. 1mm) ) "t?fc5 0 
[0041] ft, W!j(Di±«W#0^1^f«^5fff*8^^i±«||^7«, H»!jl(Dj±«^ 

— -?fo3 0 
[0042] (HJSM3) 



*VCV^ 0 i±«lS^7cDS^^M^S^ri^21^(^^OT6^ 

«^7O±®10i:ff#:5c7)^#®lli:C0ra^«, rft^O. 3[mm](D^P^12^j^ 

Tl^o £fc> ffiftllt^cD^^ife^ S^20[mm], |4[mm], ff^O. 4[mra]T* 

o »§|8^W:, 1W, ESl8[mm]©R^©/Kyxf-kyr^ 

1/— b^/V^^f£ffl$tlTV^So fff*5(DJ¥^-«0. 3[mm]T?feS 0 

[0043] ®l3B/^(b#SJ;5^> ^»J±«^#St^-l«> B&R^WBTWSr^U E# 

(L) fi22[mm]T?fcS 0 ^i^(H)«l. 5[mm]TfcS 0 
[0044] (HJSM4) 
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, 3b^3Se>n^«llS;8a, 8b(u^ix"CV^ 0 2o©iP*t!3a, 3b^3SbtVCl^ 
5^»J^8a % 8btt, tt:#10[mm], J¥^0. 05[mm](« R^RcD/tfy^^^r^ 

^^fc^CO-^feSc J±S^^7(7)^^fi, S£l2[mm] N *g4[mmL 

4[mmL £S?(H)Ktl. l[mm]-Cfc«9, »j3©J±lf f*f i^^StfStfc 

-So 

[0045] mmm) 

Ell 6 Jil^-r«ag©jE«gjf ^7Sr^l bfc^ b^Wtrr^ 016 fc^HEEWgSf ^7 
Tt^felf Sl6^_h§^fe|f gl7t(D^^ N 3S«ei8M*fffiJil9£/^5;^ 

«s$^#efl?3t(WJiflt3t)S:^ri-So ±T^«iii6 x i7&t;j±®™i 

9J3\ :R£l6[mmL tM4[mm], J?^40[/z ra]T*4 ^f*Sl8« N ;ft£l6[mmL ifrl4 
[mm], J?^3[/imN*5 0 ]±.m*PcM±W3&M , ^#:)f 18 ^Jl^feS ({^a! 
_b, 016-t:1i— gB<Djf ^B&£ti/tV>3) 0 tot, J±Iif7©^^^{j:, 
16[mra], 141mm], W-WfaO. 4[mm]t?fe5 0 T8B*&8^16 % _b§P^#jll7^t^J± 
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[0046] ^m<Df±.m^mm^i(o^R^m^ mmmi(D}±m^mmi L tm—xh^ 
o -rtztt, ^ittvxmmm^^mjfm^u ^sa) «23[mm], ^(h) 

tel. 5 [mm], ^i|iSttl6[mm]^fc6o 
[0047] (HJfeM6) 

8^^tLTV^ 0 IH18^ $^©fftfi*fl^fi5JJf*f7St;#tt 
«12[mmL tg (w ) fi4[mm], (t ) f*0. 4[mm]T&5 0 #ffi£15 

1 1 1 

(7)^$ (1 ) [il5[mm], (w ) »4[mm] N (t ) «0. 2[mm]-C&5 0 #'I4^15CD^ 

2 2 2 

IC«:sus304-e&3o 

[0048] ^JSMl^JEEaWfP^tlU^^^tbTB&fil 

(D^-mn^^-T^o &?t. ^ft(Lm23[mmL ^jft(H)fil. 7[mm], ^#Siil6 
[mml-efeS. ft, MMlOffittf ii^t^k^-C^g (H) ^0. 2[mm]±i*Pb-CV> 

[0049] mmm 

m(Dfcm^mm^i<Dmmnm%^Mmmmx&£ 0 *m<Dj±m^mm^m s 
mmM6<Di±m^mmtt&^xj±mm^7$m^^t%&mt~t% 0 Mfcmzn 

, 02O^-rJ;5^> ft$(l)8[mm], *g(w )4[mmL J¥^(t )0. 4[mm](7)/±mit^- 

i i i 

7^ N ) 16[mm], |(w )4[mmL ff^(t )0. 2[tnm](Z)^Sif ttftl5^x^ 

2 2 2 
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[oo5o] mmms) 

eat* ^m<Dj£m^mm^<D£hfcm<DmMM\^\^xmw-rz> 0 1212m, # 

ff^&nm^y^ilfc^TIW^ 

^(^PP^[RlO#teSr^-rSo ^ ^cDi^^^O. 4[mm]l?fc6o Slfel^ft9 
^iU(H)«l. 5[mm], ^§«16[mm]-Trfc5o 

[0051] 

[0052] OfcffcMD 

^WiJl^ : i 1 «^30(7)Mt#3g^lll23^-r o r©##3ff^30f* % Jimi 1 * 

fc, ^J&MlGDJ£SlS?T£lBj— C0j£«^32^^^ttTV^ o ffim*^-32cD— 

[0053] (Jt|SEM2) 

i:b^M2(Z)^«^^-3O(Di!EB&ff^^024^^-r o r©^#|g^3CPkJ£m^f It 

S^^*320MijS^IS#:31©P , 9ffi^@^$ttTV^S^t, ?L35#W*31<Z)J&34(D 

[0054] (JttSEM3) 

i:t$«3(DW#^^-30(D««3t^|l|25^i- o r^#^^-30^J£m^«* 
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x%>& 0 

[0055] (Jfc|fcM4) 

[0056] (Zffl^Hl) 

[0057] llJfe^J 1:443 [Hz] 

!Sife#ij2:452[Hz],&.^316[Hz] 
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